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ACRONYMS AND ABBREVIATIONS 

ACM Asbestos-containing material 

AST Aboveground Storage Tank 

ASTM American Society of Testing and Materials  

bgs below ground surface 

EP Environmental Professional 

EAL Environmental Action Level 

ESA Environmental Site Assessment 

ft feet 

HDOH Hawaii Department of Health 

HUD United States Department of Housing and Urban Development 

kg Kilograms 

LBP Lead-based paint 

LUST Leaking underground storage tank 

m Meter 

mg/kg milligram per kilogram 

PCB Polychlorinated biphenyl 

PE Professional Engineer 

PPV Public Private Venture 

REC Recognized Environmental Condition 

USEPA United States Environmental Protection Agency 

USGS United States Geological Survey 

UST Underground storage tank 
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1.0 SUMMARY 
The purpose of this Final Phase II Environmental Site Assessment (ESA) is to present the 
site-specific results and recommendations from a subsurface investigation of pesticides and 
lead conducted at the Kapoho Marine Family Housing Area on the island of Oahu, Hawaii.  
Parsons completed a Phase 1 ESA which identified potential Recognized Environmental 
Conditions (RECs) at the site and for which additional investigations were recommended.  One 
of these recommendations included subsurface soil sampling for pesticides prior to planned 
renovation/demolition activities for new housing developments.  In addition, as part of the Phase 
II investigations lead was analyzed in soil due to concerns over past use of lead-based paint, as 
described in the Phase I ESA. 

The Kapoho Marine Family Housing Area is located in the Kaneohe Area of O’ahu, Hawaii.  The 
site is 7.971 acres.  The site is located in southeastern O’ahu, on the Marine Corps Base (MCB) 
Kaneohe, on the Mokapu peninsula adjacent to Kaneohe Bay.  The site consists of seven 
buildings containing ten housing units occupied by Marine personnel and family.  The housing 
units are single-story, constructed of cinder block with exterior vinyl siding.  The site consists of 
7 buildings, of which 4 are single family homes, and 3 are duplexes.  The units were built in 
1957 and 1976.  The square footage of the units ranges from 1,217 to 1,630 square feet.  The 
units have 3 to 4 bedrooms with 1.5 to 2.5 bathrooms.  No units have been renovated to date.   

There are no historic homes (Ohana, 2006).  However, according to the Environmental Baseline 
Survey, the Kapoho Hillside neighborhood, constructed in 1957, was built as part of the 
nationwide Capehart Era of Military Family Housing. The Program Comment for Wherry and 
Capehart Era Family Housing at Department of the Air Force and Department of the Navy 
Bases, adopted by the Advisory Council on Historic Preservation (ACHP) on 18 November 
2004, recognizes that Wherry and Capehart era (1949-1962) family housing may be eligible for 
listing in the National Register of Historic Places. 

The Public Private Venture (PPV) will be the lessee of the site and will be the owner of 10 
improvements, all of which will be demolished and replaced. 

During the Phase II, shallow soil samples were collected from a statistically representative 
number of buildings that were areally distributed throughout the neighborhood.  For Kapoho, 
approximately 29% (2 out of the 7 buildings) of the total number of buildings planned for 
demolition were sampled.  For each building selected for sampling, soil samples were collected 
from three (3) group locations: 

• under the foundation (“sub-slab samples”); 

• along the outside perimeter of the foundation (“perimeter samples”), generally at a 
distance of between 3 and 4 feet from the foundation; and, 

• in the front and/or back yards (“common area samples”). 

In the opinion of the Environmental Professional (EP), the findings and conclusions for the 
Kapoho Marine Family Housing Area are: 
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1) All pesticide compounds were below their respective Tier 2 EALs in all samples. 

2) Lead concentrations were below the Tier 1 EAL of 200 mg/kg in all samples. 

It is the opinion of the EP that soil mitigation measures for the Kapoho neighborhood do not 
appear to be warranted. 
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2.0 INTRODUCTION 
The purpose of this Final Phase II Environmental Site Assessment (ESA) is to present the 
site-specific results and recommendations from a subsurface investigation of pesticides and 
lead conducted at the Kapoho Marine Family Housing Area on the island of Oahu, Hawaii.  
Parsons completed a Phase I ESA which identified potential Recognized Environmental 
Conditions (RECs) at the site and for which additional investigations were recommended.  One 
of these recommendations included subsurface soil sampling for pesticides prior to planned 
renovation/demolition activities for new housing developments.  In addition, as part of the Phase 
II investigations lead was analyzed in soil due to concerns over past use of lead-based paint, as 
described in the Phase I ESA. 

SPECIAL TERMS AND CONDITIONS 

• 

• 

• 

• 

The information and conclusions presented in this report are valid only for the circumstances 
of the site investigated as described as of the dates in this report. 

Parsons evaluated the reasonableness and completeness of available relevant information, 
but does not assume responsibility for the truth or accuracy of any information provided to 
Parsons by others or for the lack of information that is intentionally, unintentionally, or 
negligently withheld from Parsons by others. 

After acceptance of this report, if Parsons obtains information that it believes warrants 
further exploration and development, Parsons will endeavor to provide that information, but 
Parsons will not be liable for not doing so. 

LIMITATIONS AND EXCEPTIONS OF ASSESSMENT 

To achieve the study objectives stated in this report, Parsons based its conclusions on the best 
information available during the period of the investigation and in accordance with 
generally-accepted environmental methodologies. 

No investigative method can completely eliminate the possibility of obtaining partially imprecise 
or incomplete information.  Professional judgment was exercised in gathering and evaluating the 
information obtained, and Parsons commits itself to the usual care, thoroughness, and 
competence of the engineering profession. 

OTHER RECS IDENTIFIED IN PHASE 1 ESA 

The following RECs were also identified in the Phase 1 ESA and Parsons recommends the 
following: 

Suspected presence of asbestos-containing materials in building materials — Parsons 
recommends that the PPV continue to monitor this REC and follow any relevant Plans and 
Environmental Laws related to such REC. 
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• 

• 

• 

• 

Suspected presence of lead in paint and dust — Parsons recommends that the PPV 
continue to monitor this REC and follow any relevant Plans and Environmental Laws related 
to such REC. 

Potential radioactive sources in smoke detectors — Parsons recommends that the PPV 
continue to monitor this REC and follow any relevant Plans and Environmental Laws related 
to such REC. 

Potential mercury-containing light switches and lamps — Parsons recommends that the 
PPV continue to monitor this REC and follow any relevant Plans and Environmental Laws 
related to such REC. 

Potential arsenic-containing canec board in building materials — Parsons recommends that 
the PPV continue to monitor this REC and follow any relevant Plans and Environmental 
Laws related to such REC. 

USER RELIANCE 

This report was prepared for Ohana Military Communities, LLC, its Managing Member and other 
Members of Ohana Military Communities, LLC.  It may be relied upon by Ohana Military 
Communities, LLC, its Managing Member and other Members of Ohana Military Communities, 
LLC, the United States of America, Department of the Navy,  

 
 

, and each of 
their respective officers, directors, employees, affiliates, successors, assigns, legal counsel and 
advisors. 

 

(b) (4)
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3.0 BACKGROUND INFORMATION 
LOCATION AND DESCRIPTION OF PROPERTY 

The Kapoho Marine Family Housing Area is located at Latitude (North) 21.454968, Longitude 
(West) 157.759843.  The site is located in southeastern O’ahu, on the MCB Kaneohe, on the 
Mokapu peninsula adjacent to Kaneohe Bay. 

The Public Private Venture (PPV) will be the lessee of the site and will be the owner of 10 
improvements, all of which will be demolished and replaced. 

SITE AND VICINITY CHARACTERISTICS 
Table 3-1 provides a description of the properties directly adjacent to the site. 

Table 3-1 
Adjacent Properties 

Direction Description of Adjacent Properties 

North The Heleloa Marine Family Housing area is directly north of the site. 

East Undeveloped land is immediately east of the site.  Further east is additional military 
housing.  Building 503 serves as bachelor officer quarters. 

South Undeveloped land is immediately south of the site.  Some military housing is located 
further south of the site.  Building 3022 serves as a child care center. 

West Undeveloped land is immediately west of the site. 

DESCRIPTIONS OF STRUCTURES, ROADS, OTHER IMPROVEMENTS ON THE SITE 

The site consists of seven buildings containing ten housing units occupied by Marine personnel 
and family.  The site consists of 7 buildings, of which 4 are single family homes, and 3 are 
duplexes.  The units were built in 1957 and 1976.  The square footage of the units ranges from 
1,217 to 1,630 square feet.  The units have 3 to 4 bedrooms with 1.5 to 2.5 bathrooms.  No 
units have been renovated to date. 

There are no historic homes (Ohana, 2006).  However, according to the Environmental Baseline 
Survey, the Kapoho Hillside neighborhood, constructed in 1957, was built as part of the 
nationwide Capehart Era of Military Family Housing. The Program Comment for Wherry and 
Capehart Era Family Housing at Department of the Air Force and Department of the Navy 
Bases, adopted by the Advisory Council on Historic Preservation (ACHP) on 18 November 
2004, recognizes that Wherry and Capehart era (1949-1962) family housing may be eligible for 
listing in the National Register of Historic Places.  Vehicle access to the housing units is via 
asphalt-paved streets. 
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The housing units are single-story, constructed of cinder block with exterior vinyl siding.  
Roofing material includes a wood base covered with asphalt shingles.  Typical landscaping 
bordering the housing units includes grass and trees. 

GROUNDWATER AND SURFACE WATER 

Groundwater beneath MCBH Kaneohe is unlikely to be used for domestic purposes because it 
is below the Underground Injection Control (UIC) Line.  There are no surface water bodies 
within 150 meters of the Kapoho neighborhood. 

LIST OF RECOGNIZED ENVIRONMENTAL CONDITIONS FROM PHASE I ESA 

The following RECs were identified for the site: (1) ACM, (2) lead, (3) chlordane and other 
pesticides including DDT, dieldrin, and heptachlor in soils, (4) arsenic, (5) smoke detectors, and 
(6) mercury switches in housing units and associated structures 
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4.0 PHASE II ESA ACTIVITIES 
SAMPLING STRATEGY AND METHODS 

Shallow soil samples were collected from a statistically representative number of buildings 
that were distributed throughout the neighborhood.  For Kapoho, approximately 29% (2 out of 
the 7 buildings) of the total number of buildings planned for demolition were sampled.  For each 
building selected for sampling, soil samples were collected from three (3) group locations: 

1) under the foundation (“sub-slab samples”); 

2) along the outside perimeter of the foundation (“perimeter samples”), generally at a 
distance of between 3 and 4 feet from the foundation; and, 

3) in the front and/or back yards (“common area samples”). 

At each building selected for sampling, soil samples were collected from a total of 
approximately seven (7) individual sampling locations (“pushes”) within the above three group 
locations, as follows: 

• 2 locations in the front and/or back yards; numbered samples “-1” and “-2”. 

• 3 locations along the outside perimeter of the foundation; numbered samples “ 3”, “ 4”, 
and “ 5” and, 

• 2 locations under the foundation; numbered “-7” and “-8”. 

At each individual sampling location or push, discrete samples were collected at two (2) 
depths:  approximately one foot (ft) below ground surface (bgs) and approximately 2 ft bgs.  
After the samples were collected at each building, all of the related samples from the same 
group location and the same depth were composited and submitted to a fixed-base laboratory 
for pesticide and lead analyses.  Compositing was performed at the laboratory based on 
instructions provided on the chain-of-custody form.  As a result, each building sampled resulted 
in approximately 6 representative samples analyzed by the laboratory (i.e. from 3 group 
locations at 2 depths each).  All soil samples were analyzed for pesticides and total lead by EPA 
methods 8081A and SW6010B, respectively. 

Soil samples from the 2 group locations outside of buildings (i.e. the foundation perimeter 
and yards) were collected using direct-push sampling methods.  Soil samples collected from 
inside buildings (i.e. under the foundation) were collected manually using a slide hammer and 
sampling tube after drilling through the bottom of the concrete foundation using hand operated 
electric tools. 

REGULATORY COMPARISON CRITERIA 

Phase II soil sampling results are compared with Tier 1 or 2 Environmental Action Levels 
(EALs), consistent with guidance in the Hawaii Department of Health (HDOH, 2005) “Screening 
for Environmental Concerns at Sites with Contaminated Soil and Groundwater”.  EALs are 
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conservative screening concentrations that can be used to assess the potential risks to humans 
or the environment.  It can be assumed that contaminants of potential concern (COPCs) do not 
pose a significant threat to human health or the environment when concentrations are less than 
EALs.  However, COPC concentrations greater than EALs do not necessarily indicate 
unacceptable risks, but typically indicate the need for further evaluation.  Under “Tier 1”, site 
data are compared directly with HDOH generic and conservative Tier 1 EALs.  However, HDOH 
also supports the development of project-specific or site-specific Tier 2 EALs. 

Parsons developed proposed project-specific Tier 2 EALs for pesticides that were derived 
from HDOH human health direct exposure Tier 1 EAL values.  These Tier 2 EALs are based on 
an alternative target cancer risk level of 1E-05 and the potential for cumulative cancer effects 
from exposure to multiple pesticides.  The rationale and development of these proposed Tier 2 
EALs are documented in “Proposed Soil Site-Specific Tier 2 Environmental Action Levels 
(EALs) for Use During Demolition and Construction at Navy (Phase III) and Marine (Phase II) 
Housing Communities on Oahu, Hawaii” and provided under separate cover (Parsons, 2006b).  
These Tier 2 EALs along with HDOH generic Tier 1 EALs are summarized in Table 4-1.   

TABLE 4-1 

TIER 1 AND 2 ENVIRONMENTAL ACTION LEVELS (EALS) FOR SOIL 

Environmental Action Level (EAL) (mg/kg) 

Chemical Tier 1 a/ Basis b/
Tier 2 

(Proposed) 
Basis (Direct 
Exposure) c/

4,4'-DDD 2.4 Direct Exposure (cancer) 8.1 Carcinogen 
4,4'-DDE 2.4 Direct Exposure (cancer) 8.1 Carcinogen 
4,4'-DDT 1.7 Direct Exposure (cancer) 5.7 Carcinogen 

Aldrin 0.029 Direct Exposure (cancer) 0.095 Carcinogen 
BHC (Lindane) 0.098 Groundwater Protection 1.5 Carcinogen 

Chlordane 1.6 Direct Exposure (cancer) 5.4 Carcinogen 
Dieldrin 0.030 Direct Exposure (cancer) 0.10 Carcinogen 

Endosulfan 0.018 Groundwater Protection 370 Non-Carcinogen 
Endrin 0.010 Groundwater Protection 18 Non-Carcinogen 

Heptachlor 0.11 Direct Exposure (cancer) 0.36 Carcinogen 
Heptachlor epoxide 0.053 Direct Exposure (cancer) 0.18 Carcinogen 

Methoxychlor 19 Groundwater Protection 310 Non-Carcinogen 
Toxaphene 0.40 Direct Exposure (cancer) 1.3 Carcinogen 

 a/  Taken from Table B-1 of HDOH (2005), assuming non-potable groundwater and the nearest surface water body is >150 m. 
 b/  The most sensitive endpoint is shown, including cancer or non-cancer toxicologic endpoints (HDOH, 2005). 
 c/  Tier 2 EALs based on direct human exposure (Parsons, 2006b); most sensitive endpoint (cancer or non-cancer) is shown. 
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5.0 EVALUATION AND PRESENTATION OF RESULTS 
Laboratory data packages with detailed sampling results are provided in Appendix 1.  No 

samples at Kapoho had pesticide or lead concentrations which exceeded the Tier 2 EAL criteria. 

Locations are identified by sample ID, for example: “2223K-S00” (see Figure 2).  The initial 
part of the sample ID (e.g., “2223K”) indicates the address of the building within the 
neighborhood (in this example, 2223 Kalali Street).  The second part of the sample ID (e.g., 
“S00”) indicates which of the three sample groups the sample was collected from (in this 
example, “S00” for the composited sub-slab sample).  The sample ID is then followed by the 
sample depth, 1 ft or 2 ft bgs.  For clarity, the sample groupings are also color-coded:  green for 
sub-slab samples, blue for perimeter samples, and red for common area samples.   
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6.0 DISCUSSION OF FINDINGS AND CONCLUSIONS 
For the Kapoho neighborhood: 

1) All pesticide compounds were below their respective Tier 2 EALs in all samples. 

2) Lead concentrations were below the Tier 1 EAL of 200 mg/kg in all samples. 

Based on these results, soil mitigation measures for the Kapoho neighborhood do not appear to 
be warranted. 
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7.0 SIGNATURE(S) OF ENVIRONMENTAL PROFESSIONAL(S) 
Parsons declares that, to the best of our professional knowledge and belief, we meet the 
definition of Environmental Professional as defined in Section 312.10 of Title 40, Code of 
Federal Regulations (CFR), Part 312 dated 1 November 2005. 

We have the specific qualifications based on education, training and experience to assess a 
property of the nature, history and setting of the subject property.  We have developed and 
performed the all appropriate inquires in conformance with the standards and practices set forth 
in 40 CFR 312. 

Signatu    Date: 

 

  September 2006 

, P.E. 
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APPENDIX 1 – LABORATORY RESULTS 

 



 

 

 
 
 
 
 
August 30, 2006 
 
 
STL SACRAMENTO PROJECT NUMBER: G6G190409 
PO/CONTRACT:                                     
 
 

 
Parsons Corporation            
1132 Bishop St.  Suite 2102    
Honolulu, HI  96813 
 
 
  
Dear , 
 
This report contains the analytical results for the samples received under chain of custody by STL 
Sacramento on July 19, 2006.  These samples are associated with your 442221 project.  
 
The test results in this report meet all NELAC requirements for parameters that accreditation is 
required or available.  Any exceptions to NELAC requirements are noted in the case narrative.  The 
case narrative is an integral part of this report. 
 
If you have any questions, please feel free to call me at . 
 
Sincerely, 

    
Project Manager     
 
 

STL Sacramento 
880 Riverside Parkway 
West Sacramento, CA 95605 
 
Tel: 916 373 5600 
Fax: 916 372 1059 
www.stl-inc.com 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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General Comments 
 
The laboratory received sample 1203Y-1-2 with a broken lid.  The lid was taped upon receipt.   
 
SOLID, 8081A, Pesticides        
Sample: 22 
The ending continuing calibration verification (CCV), associated with this sample, indicated percent 
differences (%D) for methoxychlor, endosulfan sulfate, and endrin ketone above the 20% limit on 
both columns, at  +30 % and +26 %, +65 % and +59%, +26% and +26% respectively.  As this is 
indicative of a high bias no action was taken as approved by you on August 31, 2006. 
 
Samples: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40 
The laboratory control sample (LCS) indicated an elevated response for delta-BHC at 135%.   In 
accordance with NELAC and QSM guidelines, the LCS was evaluated, and it was determined that 
this met the criteria for a sporadic marginal exceedence.  Therefore the LCS was considered 
acceptable. 
 
The method blank (MB) associated with batch 6208257 indicated 4,4’-DDT above the reporting 
limit.  Also aldrin, delta-BHC, 4,4’-DDE, dieldrin, and 4,4’-DDD were present at  concentrations 
that were less than ½ the reporting limit.  Per the DOD QSM concentration below ½ the reporting 
limit are acceptable.  The samples and MB were re-extracted on August 15, 2006 , batch 
6227593, outside of the method specified 14 day hold time due to the 4,4’-DDT found in the 
original batch.  The analyte 4,4-DDT was non-detect in the reanalysis of the MB.  Since the 
reanalysis occurred outside of hold time both sets of data are reported.  Any positive results for 
these compounds have been flagged with a B qualifier in the original batch. 
 
The relative percent difference (RPD) between the matrix spike/matrix spike duplicate (MS/MSD) 
performed on sample 8 was above the control limit for methoxychlor.  The recoveries in the 
MS/MSD for this analyte were in control.  Also the surrogate decachlorobiphenyl was below 
control limits in the MSD.  The batch was re-extracted due to method blank issues and there was 
insufficient sample to reprepare the MS/MSD on this sample. 
 
The %R for delta-BHC in the MS on sample 14 was above the upper control limit of 130% at 
136%.  The %R in the MSD is in control and the RPD between the MS/MSD is in control.  This 
anomaly is attributed to sample matrix effects and reported with no further action. 
Samples: 42, 44, 46, 48 
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The initial calibration verification (ICV) was in control for all analytes.  The bracketing continuing 
calibration indicated a low %D for endrin on both columns, at -44% and -47% respectively.   All 
surrogate percent recoveries were within control limits, the ICV and ending CCV were in control, 
and all samples were non-detect for this analyte.  This anomaly is attributed to sample matrix effects.  
The client was notified on August 25, 2006 and approved narration of this anomaly and no further 
action was taken.   
 
Samples: 28, 30, 32, 34, 36, 38, 40 
The performance evaluation mix (PEM) associated with batch 6208257, did not meet endrin 
breakdown criteria.  Since a re-extraction was performed on these samples due to MB 
contamination.  The PEM criteria were in control for the re-extraction.  Therefore no further action 
was warranted. 
 
Samples: 42, 44, 46, 48 
The method blank associated with batch 6210097 indicated 4,4-DDT below ½ the reporting limit.  
Since the concentration was below ½ the reporting limit no further action was taken. Any positive 
results for this compound have been flagged with a B qualifier. 
 
 
 
 
 

There were no other anomalies associated with this project. 
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STL Sacramento Certifications/Accreditations 

Certifying State Certificate # Certifying State Certificate # 
Alaska UST-055 Oregon* CA 200005 
Arizona AZ0616 Pennsylvania 68-1272 

Arkansas 04-067-0 South Carolina 87014002 
California* 01119CA Texas TX 270-2004A 
Colorado NA Utah* QUAN1 

Connecticut PH-0691 Virginia 00178 
Florida* E87570 Washington C087 
Georgia 960 West Virginia 9930C, 334 
Hawaii NA Wisconsin 998204680 

Louisiana* 01944 NFESC NA 
Michigan 9947 USACE NA 
Nevada CA44 USDA Foreign Plant 37-82605 

New Jersey* CA005 USDA Foreign Soil S-46613 
New York* 11666   

*NELAP accredited.  A more detailed parameter list is available upon request. Update 1/27/05 

QC Parameter Definitions 

QC Batch: The QC batch consists of a set of up to 20 field samples that behave similarly (i.e., same matrix) and 
are processed using the same procedures, reagents, and standards at the same time. 

Method Blank:  An analytical control consisting of all reagents, which may include internal standards and 
surrogates, and is carried through the entire analytical procedure.  The method blank is used to define the level 
of laboratory background contamination. 

Laboratory Control Sample and Laboratory Control Sample Duplicate (LCS/LCSD):  An 
aliquot of blank matrix spiked with known amounts of representative target analytes.  The LCS (and LCSD as 
required) is carried through the entire analytical process and is used to monitor the accuracy of the analytical 
process independent of potential matrix effects.  If an LCSD is performed, it may also be used to evaluate the 
precision of the process. 

Duplicate Sample (DU): Different aliquots of the same sample are analyzed to evaluate the precision of an 
analysis. 

Surrogates:  Organic compounds not expected to be detected in field samples, which behave similarly to 
target analytes.  These are added to every sample within a batch at a known concentration to determine the 
efficiency of the sample preparation and analytical process. 

Matrix Spike and Matrix Spike Duplicate (MS/MSD):  An MS is an aliquot of a matrix fortified 
with known quantities of specific compounds and subjected to an entire analytical procedure in order to indicate 
the appropriateness of the method for a particular matrix.  The percent recovery for the respective compound(s) 
is then calculated.  The MSD is a second aliquot of the same matrix as the matrix spike, also spiked, in order to 
determine the precision of the method. 

Isotope Dilution: For isotope dilution methods, isotopically labeled analogs (internal standards) of the native 
target analytes are spiked into the sample at time of extraction.  These internal standards are used for 
quantitation, and monitor and correct for matrix effects.  Since matrix effects on method performance can be 
judged by the recovery of these analogs, there is little added benefit of performing MS/MSD for these methods.  
MS/MSD are only performed for client or QAPP requirements. 
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Control Limits: The reported control limits are either based on laboratory historical data, method 
requirements, or project data quality objectives.  The control limits represent the estimated uncertainty of the test 
results. 
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